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ABSTRACT 

The primary purposes of this research were to 
discover any differences between deaf and normal speech compressed 15 
or 30 percent related to level of comprehension test, sex of speaker, 
and form of test, and to learn whether there was a relationship 
between percent of comprei;sion and degree of comprehension. The 
subjects — 219 undergraduates at Montana State University — were 
randomly assigned to tv;o groups: (1) control, receiving normal speech 
stimuli, and (2) experimental^ receiving deaf speech. The results 
indicated that subjects had higher degrees of comprehension for 
non-deaf speech compressions than for deaf speech compressions. The 
level and form of the test did not appear to be operative factors. 
The sex of the speaker was not found to be a pure variable, and in 
all instances 30 percent compressions were not as highly significant 
as 15 percent compressions. The most conclusive results of this 
research were those findings related to percentage of compression, 
which tended to confirm for deaf speech the earlier findings relating 
to normal speech that time-span compressions can be detriniental to 
comprehension . (LG) 
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Resccirch and cducaLiunol jjlr.nninr; involving coniprcj^sed speech r.vQ 
usually resLricted Lo employiaonL of noniicTl speech con^presi^ed in tir.e spnn 
(CRCR, 1971). Numerous variables have been LesLed, including app 1 i cat io:-:.s 
lo persuaf.io:i, v/ord intelligibility, word rate, and listener factors. Li - 
ited application has been niade to some areas of communication handicaps, 
such as the blind (Nolan, et. al . , 1962; Foulke, 1967). 

A reviev; of the literature did not reveal studies vhich had investi 
gated paraiiiaters of couimunicat ion handicaps involving c^nprcssed deaf 
speech. The investigators were concerned with this area of oral coronuini- 
cation ability in the deaf because the slow and methodical utterances of 
the deaf tend to be a major factor in unlntell igibi 1 ity . 

Res earch Related to Experimental Variables 

The oral communication abilities of the deaf are aptly described in 
research by Hudgins and Numbers (1942) and Hudgins (1946). In the first 
study, seven categories of errors in articulation of consonants were noted 
and five categories of vowel error were recorded. It was found that non- 
rhythmical speakers were the most difficult to understand. In the second 
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dc^r r':c^.ch. incmdod short, irrcf.ul^M* hrcv'Jih j'.i\>ups lh.it in' r -ip:;' 

spe-:c- :]c\7\ c'*w^'.nive e>.,^cnd i t n rc of breath, false groiipiniis t)f 1 1 .ib I . 
Inc\ pro;j( r co4>rd i t i on boti;een bre^ilhinj; muscles and art i cu 1 n t r)-;y or 
gcin?. r.nd a slow, n:etl!odical utterance. Theoretically, these probler*'^ ^irli 
he 1 " £\ iatt d if coijp ress i on \;ould olininate betv7een-\.^>rd dead space, in 
cre.isc ihc speech rate, and reduce audible breathiness. 

In a number of studies, v7ord comprehension hao been .neasu -ed as a 
funcrion of \7ord rate. Within the range extending froin 126 to 172 wpm, 
Diel. ".rhite, and Burke (1959) found listening comprehension to be unaffect 
ed cv zhe changes in word rste. In the range extending from 125 to 225 
v/pr, rlarwood (1955) found a slight, but insignificant loss in comprehension 
as \:cTC. rate was increased. Thereafter, comprehension, as indicated by 
per cent of test questions answered correctly declined from 58 per cent 
correct at 282 wpm, to 26 per cent correct at 470 wpm. Thus, for normal 
speech, extreme compression of time span appears to be detrimental to 
coniprehension. 

According to Goldhaber and Weaver (1968) and Goldhaber (1970), 
norral hearing male listeners had significantly higher comprehension 
scores on four rates of compression and three levels of language diffi- 
culty than did normal hearing female listeners. They found in the same 
study that material graded at the freshman level of difficulty yielded 
significantly higher comprehension scores than materials graded at either 
the eighth grade or graduate school levels of difficulty. Also, it was 
Cound that for comprehension of normal speech compressed at differenc 
difficulty levels, rate of comprehenfjion and sex of listener appear to be 
independent variables. 



L'lillc Studies f;ivc; mdicalLtinf; o[ tlie jnit t.-iu I y opcrr.iiw 

vari;i}>lL s of itor al comprcssc-d f>pccc]u Lhoy Ji? nuL rt-vdl applicaliiii U' 
hnndicnp.pc-ci individuals \:hose oral conu^^nn i c/aL i on abilities v\i bo cn- 
bnnced if (luiir speech v;erc coirpres? d-. The research desij:n \;hich foli.^-'b 
dc-scribes a study \7hich theorized that compression of deaf spcec'n ^jould 
result in increc:s<jd coii^prehens i on levels. 

ProccdtirtrS 

Sub ject .-^ 

Ss v^ere 219 students enrolled in introductory speech courses at Mont- 
ana State University during Spring Tei-m 1972. They were randomly assigned 
into control and experimental test groups. 

Measures 

The measures of comprehension were based upon the Gray Oral Reading 
Tests (Bobbs-Merrill 5 1963). In these tests vocabulary and content compre- 
hension is obtained from different test forms for grade levels one through 
six. In an attempt to reduce the variable of college level language achiev 
ment (Goldhaber and Weaver, 1968), fonns C and D on the fourth and sixth 
grade language levels were employed. 

Treatment 

Treatment consisted of playing tape recorded tests from the Cray Test.5 
Control and experimental groups received identical test content. Control 



Ss received I lie cc^neiU vin novr.J. .srecer, sliMuli and e:.ptri:jcnt.a 1 Sj; re- 
ceived tl-e conLont vin dcif .Sj'-''c.cli rflijiuli. I'.ecau.se dcjf spoecli ciUiV'- 
passes such n vid- r^p.^'.o of inle 1 1 i ;;i h i ] i L y , the follev.M'n^ experir-e :ji 
sLi--ijji descriptions by a certilied ?]>oech Pnthologisi and Teacher vi l/ue 
IX'af are offered: 

- Fci.vile: convonilally deafrncd; exhibiLs a hearing; lo.s.s wliicl' 
preveiUr, lier fron; receivujj' and undo rs Land in speech, althcu;. ii 
she appr-ars to benefit i roin a hearing aid.. Speech v;as rated 
iiK'deraLCily Intel li^;ible ; articulation fair to good; pitch, 
inflection, and rate tended to he monotone; rhythm fair'; rate of 
speaking slow. 

#2 - Male; congeni tally deafened; has not made use of residua] hear- 
ing and does not use a-.apl if i c:s t i on . Speech was rated fairly 
intelligible; articulation fair; pitch, inflection, and rate 
tended to be monotone; rhythm poor; rate of speaking slow. 

All Ss receiA'ed the tape recorded stimuli at fifteen or thirty per cent 
compression via the Fairbanks ir.clhod of compression. This metnod changes 
the rate of recorded speech by the sampling method (18 millisecond deleted 
samples). Test one stimuli was fifteen or thirty per cent compression, 
male or female, test form C or D, of one grade level test, Ss then ansv/er- 
ed orally administered comprehension questions. Test two stimuli employed 
identical compression percentage, opposite sex speaker, and alternate, but 
same level, test form. Comprehension was tested in the same manner. 

Fifteen and thirty per cent tompressions V7ere employed jn the study as 
preliminary testing at zero and fifteen per cent compression did not pro- 
duce a significant control or experimental F-ratio. (p<(. 10) These results 
reconfirm the findings of Diel, White, and Burke (1959). 

Hypotheses 

The following hypotheses were tested by the procedure described above: 



T. .'-.re is w ajfrercncc belv.vdn ro:::p rcl i on tests of Joaf aiK' 

- LOeh c'c- proi^.'^ ^ J fiftc-n (M* ihirfy per cc-n!.. 

IT. J*ero is no difference boLwecn roirprciiens i on iGsL.s of docif and no:'i 

cor. pj or.iied fifloen or LhirLy per cent, on f oitrt ii and si::i'i , Vt^oc 

!nneiiap,e levels. 

ITI. . .L're is no difference helv7cen comprelicns i on fests of dcnf and r.or, 

?peech coinpressed fift,een or l:liirty per cent hecGuse of sex of speaker 

IV. '^r.ere is no difference bel-\;een comprehension tests of deaf and non^*-!] 

speech compressed fifteen or thirty per cent because of forni of test. 

Data Analysis 

Because the Gray Tests allow for partially correct responses, the data 
vjcro coded to reflect zero to four correct responses with half-points being 
scored; thus, the raw score range V7as zero to nine. Mean scores V7ere ob- 
tained for all comprehension tests. Table 1 reports f.hese data. 

The data obtained from the measures were analyzed by analysis of 
variance and ^-tests for independent samples. 

Results 

Analysis of variance was based upon three primary factors, sex of 
speaker, level of test, and tes:: form. Between experimental and control 
group factors, F-ratios were significant (F<.01,<.05, and<.05). There- 
fore, the hypothesis of no comprehension test differences between normal 
and deaf speech compressed fifteen or thirty per cent (hypothesis I) was 
rejected. Subsequent analysis of the data tested experimental and 
control factor differences. 



!;on-1iypiM lios i s j.ial ci)cd-pai rs tcsLs \;on'' also run. 'labie 2 repcrtr^ 

Hypo! 9,\ r> IT There is no di i f r-ro.^.co bc't\:c-en comprehension tests of dc^.f 
and nornal speech cov.proHsed fiflc-en or thirty per cent on fourth and si:-:i:. 
^rade langis/jj^.c .eve Is. 

All Te.sts betv;een experir.iental and cuntrol conditions achieved h]'j;h 
levels of si j^nificance (p^.005) \7ith the exception of thirty pc " cent 
compression of Ihe sixth grade level (p^^^.OS'^. Within rratched-pairs tests, 
clear si gnificance v/as. exhibited between fourth and sixth grade levels at 
fifteen per cent compression (p<.01), but only marginal significance at 
the thirty per cent level (p^lO). 

Hypothesis III . There is no difference between comprehension tests of 
deaf and normal speech compressed fifteen or thirty per cent because of 
sex of speaker. 

All between condition tests again achieved high levels of signifi- 
cance (pC005) except the thirty per cent compression for females (p^.Ol). 
For matched-pairs tests, the fifteen per cent compressions on fourth and 
sixth grade levels were clearly significant (p<^.005), but the thirty per 
cent compressions on these levels were only marginally significant (p<(. 10). 



Hypothesis 17 . Tliere is no difference between comprehension tests of deaf and 
normal speech compressed fifteen or thirty per cent because of form of test. 



^''^li tests bcl'w'fun c-:-;j)i:rii c lit al anJ cunLrr' rondiii.^is ni'}i<\c-d 
hi Tr-vo's of r. i ; ni f i cane t- (PvOCO, 'wiih t].c exception the thirr-. ; i.-^ 
cent cv-.prc-ssion for for..: C of the Gray Tosls (p<.00'^). Mat cixrci - pa i r:^ 
tes:5 Icl^'C'*.'!! forris at fifteen per cent v:ere clearly significant at ti^e 
fruvi: Hml sixth f^radc level:^ Tp . 05 , <• 01 ) . The thirty per cent cori^rcs- 
sic:: between the for!ii.^ \:as r.uirj^i nal ] y significant at the fourth j;raee level 
(p .:0) and clearly siv-njficant ai the sizth grade level (p<. 01). 

Pi sci:ssi on 

The primary ]Hirposes of tliis research v7ere to discover any differences 
bet'.;een deaf and normal speech compressed fifteen or thirty per cent related 
to level of coJDprehension test, sex of spealior, and fonn of test, and 
vjhether there V7as a relationship betv/een per cent of compression and degree 
of co-prehension. The data clearly indicate that between deaf and normal 
speech there are significant differences for all factors investigated in 
the study. The means and their levels of significance reported in Tables 
1 and 2 shew that normal speech compressions achieved significantly higher 
degrees of compreliension than did respective deaf speech compressions. 

The data also indicate that within experimental conditions there are 
extrerr.ely divergent degrees of comprehension. The design of the study 
and the experimental stimuli employed offer speculative reasons for these 
differences. For comprehension of compressed deaf speech, level and form 
of test do not appear to be operative factors. (Nor do they appear opera- 
tive for compressed normal speech.) Because of the diversity of deaf speech 
quality, it cannot be determined from this research if sex of speaker is a 



Viable- 1 r.iiepc'iid^^iiL vnriabl:^. Aiuilysif> the c!.>an "an i pu 1 a L i n;; llu- fac-- 
( ur.T vt' iiVjUJlhesos IT Lhroii['li JV nu'- catod that .se x of spcal er v;ai; not a 
pure: varj.-'ble. KaLlier, it lehtvd one deaf speech quality a^^ain.sr anolhc^-. 
The dor>ir,n of tlu: sludv enpJoxed c>nly one Ss for each sex in hotli dCcif 
and norruil spo'.ch. Prior to fiirLiior research in this area, scales slunilt! 
be developed v>hich accurately reflect the evaluation of divergent standar,:-. 
of deaf speech. The extreme j_-GLai i sti c significances of Table 1 v/ould, 
most likely, be a result of the sex of speaker false assumption. Perusal 
of the lar^e differences between n^ale-f cinal e iiiean scores in the experiniental 
conditions reported in Table 2 lend further support to sex of speaker 
confounding variable. 

It should also be noted that in all instances, thirty per cent coir- 
pressions v/orc not as highly significant as fifteen per cent compressions.. 
Thus, the most conclusive results of this research are those findings re- 
lated to percentage of compression. There does not appear to be a posi- 
tive relationship between per cent of compression and degree of compre- 
hension. The results of this research ten to confirm for deaf speech the 
findings related to normal speech reported by Diel, White, and Burke (1959), 
and Harwood (1955) that time-span compressions can be detrimental to 
comprehension. 



'I able 1 



Coi.ipri^licnsi on Ycht Means and Levels 
of j_-s(,aLisLi c Significance 



C\! prc'ssion 


Sex 


Level 
of Teat 


Form 
of Test 


Means for 
Experirient"al 


Means for 
Control 


t-sLai is( i 0 
Signi f i cane o 


1 5 




4 






2.82 


7.78 




.005 


15 




6 






2.28 


5.82 




.005 


30 




4 






2.17 


4.77 




.OO'S 


30 




6 






2.50 


3.48 




.05 


15 


M 








1.45 


6.35 




.005 


15 


F 








3.61 


7.17 




.005 


15 


-'=EM:C1- 








1.45 


7.17 




.005 


15 


•>EF:CM 








3.61 


6.35 




.005 


30 


M 








2.04 


4.52 




.005 


30 


F 








2.64 


3.69 




.01 


30 


*EM: CF 








2.04 


3.69 




.005 


30 


*EF:CM 








2.64 


4.52 




.005 


15 






C 




2.57 


6.81 




.005 


15 






D 




2,49 


6.71 




.005 


30 






C 




2.56 


3.69 




.005 


30 






D 




2.09 


4.52 




.005 



^EM= emperimental male 
£T~ experimental female 
C-i= control male 
CF= control female 



Tablo 2 



Matclied-Pai rs Means and Levels of j.-statistjc 
Significance for Sex of Speaker, Level of Test, 
and Forn of Tc^^t, ])y C(>mpresi;ion Percentages 







Level 


Form 


Means for 


Means fo. 






Copipression 


Spx 


of Test 


of Test 


Exper imental 


Control 


Si e"- f ! c '. ' ■ 


15 


M 


4 


C 




1.36 


7.67 




. C'l 


30 


M 


4 


C 




1.53 


4.22 




.01 


15 


F 


4 


C 




3.89 


7.37 




, 01 


30 


F 


4 


C 




2.60 


4.50 




.05 


15 


M 


6 


C 




1.35 


6.36 




.01 ; 


30 


M 


6 


C 




2.75 


1.08 




.01 ' 


15 


F 


6 


C 




4.42 


5.93 




.05 


30 


F 


6 


C 




3.92 


4.87 




.10 : 


15 


F 


4 


D 




4.00 


8.00 




.01 ; 


30 


F 


4 


D 




2,32 


4.11 




.01 i 


15 


M 


4 


D 




2.44 


8.00 




.01 : 


30 


M 


4 


D 




2.70 


7.75 




.01 


15 


F 


6 


D 




2.06 


7.45 




.01 


30 


F 


6 


D 




1,00 


1.23 




.10 


15 


M 


6 


D 




1.16 


4.00 




.01 


30 


M 


6 


D 




1.85 


6.13 




.01 
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